narrow region of compressed lamina propria. Enterocytes at epithelial extrusion zones frequently had intensely eosinophilic cytoplasm and pyknotic nuclei indicative of necrosis. Neutrophils, mucus, feces, exfoliated enterocytes, and predominately long gram positive rods formed a thin membrane lining the mucosal surface. Glandular crypts were markedly elongated due to hypertrophy and hyperplasia of crypt enterocytes. Many neutrophils were in the superficial lamina propria (Fig. 2) , whereas deeper areas of lamina propria, submucosa, and muscularis did not have lesions. Warthin-Starry-stained sections did not reveal intracellular organisms. Lesions were not seen in the small intestine.
Contents of ileum and colon were cultured aerobically on sheep blood agar, brilliant green agar, and MacConkey agar plates. A dense growth of hemolytic Escherichia coli was isolated from the ileum, and nonhemolytic coliforms were isolated from the spiral colon. Immunofluorescence examination of ileal smears did not reveal the presence of K99, 987P, or K88 pilus antigens of E. coli. No spirochete-like organisms were seen by darkfield examination of colonic smears. Virions of rotavirus or transmissible gastroenteritis virus were not seen by electron microscopic examination of negatively stained fecal smears.
Because microscopic lesions in the spiral colon were similar to those associated with experimental enterotoxigenic B. fragilis infections in gnotobiotic piglets (Duimstra JR et al.: Abstr 1986 Conf Res Workers Anim Dis), attempts were made to isolate B. fragilis. A swab of colonic contents was streaked onto a solid, selective medium,' and B. fragilis was cultured and identified as previously described. 2, 5 Large numbers of B. fragilis were detected and several isolates, including D86-21051, were confirmed to elaborate enterotoxin in the lamb-ligated intestinal loop test. 3 A modified RITARD test 8 (adult rabbits with ligated ceca but without a reversible tie around the ileum) was used to assess the virulence of enterotoxigenic B. fragilis isolate D86-21051. Five 1.8-to 2.2-kg New Zealand White rabbits were each inoculated into the ileum with 1 ml of a brain-heart infusion broth culture that contained 5 x 10 9 colony-forming units of isolate D86-21051. One rabbit was inoculated with a nonenterotoxigenic porcine isolate (3-109-4, negative control). The 5 rabbits inoculated with isolate D86-21051 developed a mucoid, sometimes bloody, diarrhea within 48 hr after inoculation. The rabbit inoculated with nonenterotoxigenie B. fragilis remained healthy and did not have clinical signs of diarrhea. Rabbits were euthanatized 66 hr after inoculation and duodenum, jejunum, ileum, cecum, and colon from 4 of 6 rabbits were collected for histologic examination using procedures as described above. Microscopic lesions were seen in the cecum and colon of each rabbit inoculated with isolate D86-21051 ( Figs. 3, 4) ; whereas, the rabbit inoculated with nonenterotoxigenic B. fragilis did not have intestinal lesions (Fig.  5) . Enterocytes in the cecum and colon of rabbits inoculated with enterotoxigenic B. fragilis were sloughed into the lumen either singly or as small clusters of 2-5 cells (Fig. 4) . The apical surface of enterocytes bulged into the intestinal lumen and became separated from the lateral membranes of adjacent enterocytes. Glandular crypts in 1 of the 3 diarrheic rabbits were elongated, irregularly shaped, and lined by deeply stained enterocytes. Heterophils were sometimes seen in the lamina propria as well as migrating through the mucosal epithelium. A few exfoliating enterocytes were at the tips of villi in the ileum, but other sites in the small intestine did not have lesions.
Enterotoxigenic isolates of B. fragilis cause characteristic rounding and exfoliation of surface enterocytes in the large intestine of gnotobiotic piglets (Duimstra JR et al.: Abstr 1986 Conf Res Workers Anim Dis) and rabbits. 7 In the present case, microscopic lesions in the colon of the piglet were similar to those seen in experimental infections; hence, investigative attempts were focused on this organism. Bacteroides fragilis is normal flora in the large intestine of many animals so isolation of this organism from colonic contents was expected. The enterotoxigenicity and virulence of the isolate, however, were substantiated by use of the lamb intestinal loop assay and the modified RITARD test, respectively.
Results of a previous study indicate that enterotoxigenic B. fragilis was commonly isolated from intestinal content of diarrheic piglets, but these piglets usually had concurrent infections with other well-recognized enteropathogens. 4 Evidence of concurrent infectious enteric disease was not found in the present case. Therefore, it appears that enterotoxigenic B. fragilis may be a primary cause of naturally occurring exfoliative colitis in piglets.
Diarrhea associated with Clostridium perfringens type A in pigs has been described in Europe 2,7,12 but has not been reported in the United States. In this report, we describe the clinical, microbiological, and histological features of an epizootic of neonatal pig diarrhea associated with the overgrowth of spore-bearing C. perfringens type A in the small intestine.
A 120-sow, continuously farrowing swine unit from southcentral Minnesota experienced an epizootic of diarrhea in l-3-day-old pigs. Clinical illness, which usually began shortly after birth, was characterized by high morbidity (nearly 100%) and negligible mortality (< 1%). Scouring pigs remained vigorous, continued to nurse, and recovered spontaneously in approximately 4 days. Diarrhea was clinically nonresponsive to treatment with gentamicin or trimethoprim-sulfadimeth- Received for publication April 3, 1989. oxine but responded well to spectinomycin therapy. The illness did not adversely affect preweaning mortality rates, which remained low (< 10%) despite the persistence of diarrhea in this herd throughout a 4-month period. Routine vaccination of sows against transmissible gastroenteritis (TGE), rotavirus, C. perfringens type C, and Escherichia coli pilus types K88, K99, 987P, and F41 did not prevent or reduce the morbidity. Two submissions to the diagnostic laboratory, each consisting of 3 live diarrheic pigs, did not result in the identification of the etiologic agent(s); hence, the resubmission of additional pigs was requested. Three live, unmedicated, acutely diarrheic, 1-2-day-old pigs were presented for necropsy. These pigs were alert, active, robust, and well hydrated and were excreting copious amounts of foamy, fluid, yellow feces. Grossly, lacteals throughout the length of the small intestine contained chyle, and colonic mesenteries were slightly edematous. Other tissues did not have lesions.
Portions of duodenum, jejunum, ileum, cecum, and colon were immersed in neutral buffered 10% formalin, embedded in paraffin, sectioned at 4-µm thickness, and stained with hematoxylin and eosin (HE) and Gram stains. Microscopi-
